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I Sunshlne. 1 !$ I Temperature of the soil at depthof- 

Divisions. Time. I O b z d  

Northeastern dlvision.. ................ 25 I1 7.70 
Northern and subcentral division .... 28 54 7.m 
Western-aentral division.. ............. I I 10.18 
Southern dlvision. ...................... 87 53 

Cleneral means.. ........................................ b. 51 7.59 

In taking the average rainfall Mr. Hall uses only those 
stations for which he has several years of observation, so 
that the column of averages represents fairly well the normal 
rainfall for each division, while the column for the current 
month represents the average rainfall a t  those same stations. 
The relative areas of the divisions are very nearly the same 
and are given in the preceding table as expressed in percent- 
ages of the total area of Jamaica. The number of rainfall 
stations utilized in each area varies slightly from month to 
month, according as returns have come in promptly or not, 
but will not. differ.greatly from the numbers in the second 
column of the table. 

Mean.. ................ 
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118.1 ............................................... 

Notes on the weather.-This month has been characterized on 
the Pacific slope by two periods of daily and generally heavy 
rainfall, separated by three days, 13th, 14th, 15th, of fair 
weather (veranillo) ; in Sen Jose the heaviest showers fell 
on the 2d and 29th, with 46 and 64 millimeters in 6 and 2 
hours, respectively ; the temperature was about normal for the 
season, the mornings being generally clear and bright (only 
two days without sun). On' the Atlantic coast belt the 
drought continued, while heavy rainfall was reported from 
the interior. 

Earthquakes.--July 11, 9' 31" p. m., slight shock, N-8, in- 
tensity 11, duration 3 seconds; July 13, 8" 28"' a. m., light 
shock, NNW-SSE, intensity 11, duration 2 seconds; July 23, 
9" 43" 30" p. m., heavy shock, W-E, intensity 111, duration 
20 seconds ; July 25,2' 40" p. m., heavy shock, WNW-ESE, 
intensity 111, duration 17 seconds; 'July 26, 7' 1" p. m., light 
tremors, N-S, intensity 11, duration 5 seconds. 

TABLE 3.-RainfaU at atdona in Coats Rica, July, 1901. 

ULIMATOLOGY OF UOSTA RICA. 

Com1nanl08ted by H. PITTIEB, Director, PhySk?al Geographic InStihte. 

TABLE I.-Hoully obw7wlfom at the Obaixrwtory, San Jose 0% Coda Rica, 
d w h g  July, 1901. 
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MHXIUAN aLI116ATOLOGIUAL DATA. 

Through the kind cooperation of Sefior Manuel E. Pastram, 
Director of the Central Meteorologic-Magnetic Observatory, 
the monthlysummaries of Mexican data are now commu- 
nicated in manuscript, in advance of their publication in 
the Boletin Mensual. An abstract, translated into English 
measures, is here given, in continuation of the similar tables 
published in the MONTHLY WEATHER REVIEW since 1896. 
The barometric means are now reduced to standard gravity. 

REYAEKS.-The barometer is 1,169 meters above sea level Readln s are corrected 
for gravlty, temperature, and instrumental error. The d+ and wet fu lb  thermome- 
tersare 1.5 meters above ground and corrected for instrumental errors. The hourly 

for pressure wet and d r  bulb thermometers are obtained by means of 
%p#registerlng i;struments, ogecked b direct ObS&VatlOIIS every three hoars 
trom 7 a. m. to IO p. m. The hourly rainfall Tn as lven by Hottlnger's self-re ster 
ohmked Once 8 day. The standard raln 7 IS f.5 meter8 above p m d .  ?n thd 
Costa Ri0811 system the Jan Jose looal tlme sused, which is Oh 8@ 1 8' slower than 
seventy-5fth meridian time. 
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SUPPLXIMENTARY REMARKS ON THE THEORY OF THE 

By Prof. Dr. F. POCKEL& 

(1.) Assuming the average vertical distribution of tempera- 
ture and moisture for each of the four seasons of the year as it 
is deduced by von Bezold from the scientific balloon ascensions 
published by Berson and Assmann in their 6 6  Ergebnissen,” 
“The results of scientific balloon voyages,’) there result the 
following minimum elevations required in order that conden- 
sation may begin in a mass of air that was originally a t  the 
absolute altitude H above sea level. 

FORMATION OF RAIN ON MOUNTAIN SLOPES.1 
I 

I I I I 

E. I ‘r&g 18ummer.(Autumn.) Winter. 

I- I- l-l- 

The smallest number in each colums is also the smallest 
altitude that a mountain ridge must possess in order to cause 
the formation of clouds under the assumed conditions, but it 
is only in the case of a very broad mountain ridge that such 
small altitude will suffice. We see that in the autumn 
and winter a mountain of about 400 meters in height will 
snfice to produce a formation of cloud in contact with the 
summit of the mountain, whereas in spring and summer, 
the mountain must be higher (namely about 600 or 570 me- 
ters respectively), and when the air passes over this moun- 
tain the formation of cloud will begin in the layer lying at  
500 or 1,000 meters above its summit. These numbers a t  
present serve only as examples ; in practice, however, they 
suggest that as soon as we observe the formation of cloud 
above a mountain of less altitude than the above given tabu- 
lar minimum altitude, we may conclude somewhat as to the 
average moisture a t  that altitude at  that time. We may also 
remark that on account of the increasing flatness of the lines 
of flow as the altitude increases, the above given minimum 
altitudes must be exceeded by so much the more in propor- 
tion as the width of the summit ridge is smaller, and the al- 
titude of the layer in which the condensation begins is higher. 

(2.) The method developed by me for computing the con- 
densation that occurs on any given mountain slope can not 

The translation of the important memoir by Professor Pockles, of 
Heidelberg, published on pages 152-159 of the MONTHLY WEATRER 
REVIEW for April, 1901, was prepared and published quite promptly, 
without waiting for any subsequent corrections and notes by the author. 
A modified draft of the original memoir was published in the Meteorolo- 
gische Zeitschrift for July, 1901, and Professor Pockles now requesta 
that the following additional remarks may be published. 

be applied to computing the mean value of the precipitation 
for any given interval of time, by introducing into the com- 
putation the mean values of the temperature and moisture 
for this interval. We should in this way find too small a 
precipitation. Thus, for example, the altitude of the moun- 
tains might not suffice to cause any condensation a t  all for 
the average condition of the air, but could cause it on those 
occasions when the moisture exceeds its average value, where- 
fore the average value of the rainfall for the interval of time 
under consideration would be different from zero. As the 
variation of the moisture from its average value may cause 
rainfalls where otherwiee there would be none, so also, with 
the currents of air mechanically forced to ascend mountain 
ranges, and whose effect is superposed upon that of the gen- 
eral circulation of the air in cyclonic areas; for it can hap- 
pen that neither one of these two causes may alone suffice 
to form rain, but that both together do. This explains why 
elevations of the surface of the earth of from 100 to 200 
meters increase the annual mean value of the total precipi- 
tation, as for instance, as shown by the charts in Assmann’s 
memoir of 1886, “ Einfluss, etc.” “ On the influence of moun- 
tains on the climate of central Germany.” 

(3.) The examples given in my article ehow that in so far 
as condensation in general takes place on the slopes of moun- 
tains, its intensity (therefore also, the density of the precipi- 
tation when falling vertically) is in general greatest where 
the slope of the mountain is steepest. If now we consider 
that in the course of all the various conditions of the atmos- 
phere that may occur in a long interval of time, the first 
condensation occurs most frequently above the upper portion 
of the slope, then it follows that the average density of pre- 
cipitation computed for a long interval of time, must in- 
crease, not only with the inclination of the slope, but also 
with the absolute altitude of the locality under considera- 
tion. To this case corresponds the formula for the annual 
quantity of precipitation expressed in milimeters deduced 
by Dr. R. Huber in his ‘( Untersuchungen, etc.” investigation 
of the distribution of precipitation in the canton of Basle, 
namely: 

N -  793 + 0.414 h + 381.6 tan a 
where h is the altitude in meters, and a indicates the gradient 
angle. (See A. Riggenbach, Verhandlnng der Naturforschen- 
den Gesellschaft. Basel, 1896. Vol. S, p. 426). 

(4.) From a comparison of the effects of different broad 
mountain ranges of the same altitude, it results (see page 474 
of my article, or page 157 of the translation in the MONTHLY 
WEATHEB REVIEW) that the smaller, and therefore steeper, 
mountains always cause a smaller total condensation than 
the broader and narrower mountain summits. Notwithstand- 
ing this, the density of precipitation on the slope of the smaller 
is generally larger than on the slope of the larger mountains 
because the smaller total precipitation is distributed over 
a ground surface that is relatively much smaller yet. In 
reality, however, this only obtains so long as the quantity of 
water remaining suspended in the cloud is only a small frac- 
tion of the total condensation ; in the case of very narrow 
mountain ridges it will be more apt to happen that a con- 
siderable fraction passes on over and beyond the summit and 
is subsequently again evaporated [and therefore does not 
appear as rainfall]. 

(5.) I regret to notice that in the first two figures of my 
original memoir, as also in the translation, the legend in- 
scribed on the curves representing the distribution of precipi- 
tation reads “ precipitation in millimeters per second,” in- 
stead of “per hour,” as is correctly stated in the text: the 
necesary correction should be made. 

(6.) A precise test of this theory can not a t  present be car- 
ried out, because we have not sufficient obeervations of the 


